of serum bihrubin implies the det mination of Serum brilirubin at or near its absorption maxiumuni at 450 m l)y means of a spectrophotometer calibrated with bilirubin standards, with a correction for the presence of hemolysis intmoduced.
A spectrophotomnetric method for hilirubin evaluation has three advantages:
1. It serves as a check on methods that employ the van deli Bergh reagent.
2. It overcomes the problem of hemolysis, which interferes with the use of the van den Bergh reagent.
3. It may replace methods involving the van den Bergh reagent because it is much simpler to perform, moi-e i-apid, and may very possibly be more accurate. Two closely i-elated methods for the direct spectrophotornetry of bilirubill were introduced by Shinowara (1) and by White et al. (2) for use with a precision spectrophotometer.
A variety of instrumentation has been described (1) (2) (3) (4) (5) . In this report it is demonstrated that a less sensitive instrument, the Coleman Junior Spectrophotometer,* may also be used for the direct measurement of billruhin.
METHODS AND MATERIALS EVALUATION OF ABSORPTION CONSTANTS
A stock hilirubin standard of 20 mg./100 ml. was prepared accord-ing to the method of Shinowara with the use of 5 gm./100 ml. rather than the 2.5 gm./100 ml. Table 5 .
DISCUSSION
The need for avoiding hemolysis when a diazo method is used for determining serum biirubin is emphasized in Table 4 . Others have shown (6) that the loss in azobilirubin is directly related to the hemoglobin concentration and varies inversely as the bilirubin concentration, when the hemoglobin level is constant.
In the event that a greater than the same standards prepared in serum (7, 8) . Standardization of bilirubin procedures may also show variation due to the manner of preparation of biirubin employed (2, 9). The method presented is based on the observation by White et al. that there are no interfering absorbing substances at 455 m, such as lipochromes, in the serum of the newborn. The close agreement of the spectrophotometric methods with the diazo method tends to confirm this finding. Shinowara has found that a correction factor of 0.44 mg./100 ml. should be applied for absorption due to noncoupling absorbing substances in the serum of adults. It is to be noted that any sera displaying turbidity cannot be used in the spectrophotometric methods. Turbidity in the sera of newborns has not been o-bserved, but is not uncommon in adult sera.
The equation of White et a!. is based on the observation that the absorbancy of oxyhemoglobin is essentially identical at 455 and 575 m. This is not true for the Coleman instrument presumably because the monochromator does not transmit a sufficiently narrow band of the spectrum.
The problem is overcome by the evaluation of the absorption constants, and suggests that other spectrophotometers, and possibly filter photometers, may be used. It is not to be implied, however, that the less sensitive instruments are more desirable, but that they are at least useful in giving added assurance on results obtained by the use of diazo method. The method described in this paper has been employed in the laboratory at the Children's Hospital of Columbus quite successfully for over 6 months. Routinely all sera are determined by use of the modified Malloy and Evelyn procedure.
All sera with bilirubin values above 10 mg./ 100 ml., or displaying visible hemolysis are checked by the spectrophotometric method. Sera from newborns, with bilirubin concentrations below 2 mg./ 100 ml., have not been tested by the spectrophotometric method, hence the lower limit of sensitivity has not been ascertained. As Tables 2 and 4 show, greater error occurs in the determination of low or normal bilirubin concentrations.
The sera of newborns for whom bilirubin determinations are requested rarely fall in this range.
Sera with bilirubin concentration above 20 mg./100 ml. should be further diluted with buffer before applying the direct method.
Two points must be emphasized:
1. While it was demonstrated that two Coleman spectrophotometers gave essentially the same bilirubin values, this would probably not prevail in all cases. Evaluation of the absorption constants for biirubin and oxyhemoglobin standards, and derivation of a new equation, may readily be done, as described.
2. The method is specific for total bilirubin in the sera of newborns. It has not been applied to the sera of adults.
Four hundred and fifty-five sera, obtained from newborn patients, were analyzed in the routine chemistry laboratory at Children's Hospital by both the van den Bergh and direct spectrophotometric methods.
The following statistical analysis of the differences, as well as that given in Table 3 
SUMMARY
A simple, rapid direct spectrophotometric method for the determination of total serum bilirubin on a micro basis, with a 1:21 dilution of serum in phosphate buffer, is presented for use with the Junior Coleman spectrophotometer. The formula, mg./100 ml. bilirubin = 50 A455 -119 A575, is applied, where A represents the absorbancy at the wave length specified. The method for obtaining this or a similar equation is presented.
The spectrophotometric method, when applied to sera obtained from newborns, gives apparently reliable results in the presence or absence of hemolysis.
An evaluation of the method and its limitations is presented.
